Starch characteristics in cultures of normal and mutant maize endosperm.
Vigorously growing suspension cultures of 'normal', amylose-extender (ae) and waxy (wx) maize endosperm were established from near isogenic lines of maize inbred A636. The recovery of the ability to produce vigorous cultures of ae and wx endosperm by backcrossing demonstrate the genetic control of endosperm growth in vitro. Phenotypic expression of the endosperm mutants in culture was studied by examining the properties of starch accumulated in endosperm cultures and starch from developing and mature kernels of the same genotype. After 9 months in culture, the amylose contents of the starch in normal callus tissue and normal endosperm tissue were not significantly different, 28.2% and 31.7%, respectively. Starch granules from normal cultures and endosperm stained blue-black with iodine and were round to polygonal in shape. The starches of wx endosperm and callus cultures contained no amylose, and wx starch granules stained brown-orange with iodine. Although, wx starch granules were primarily round, a few granules with "jagged edges" were observed in starch samples isolated from cultures and kernels. The percent amylose in starch from ae callus was significantly lower than the amylose content of starch from ae endosperm tissue, 39.9% and 67.7%, respectively. Starch granules from ae endosperm and cultures were smaller than normal and wx starch granules. Irregular starch granules which are typical of ae endosperm were present in ae callus tissue, but were less frequently observed. We conclude that specific endosperm mutant phenotypes are expressed in vitro.